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(57)Abstract: M 
PROBLEM TO BE SOLVED: To provide a semiconductor 
device having high characteristic and high reliability. 
SOLUTION: The semiconductor device is provided with a thin 
film transistor (40) having a multi-crystal semiconductor layer 
(11), and has low-concentration impurity areas (18a, 18b) 
which are positioned among a channel area (22) and high 
concentration impurity areas (24, 1 7) positioned on both the 
sides of the channel area (22) in the semiconductor layer (11) 
and in which impurity concentration is lower than the high 
concentration impurity area (24, 1 7). The particulate diameter 
of a crystal (14) in which at least a part exists in the low 
concentration impurity area (18b) is larger than that of the 
other crystal (15). 
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a. ^timmnm-crtmzBf&ztLx^zztwmt 

[0044]^, *mtnm£fccv¥mttim&<o®m. 

mm±.<7>-wi l zy-b'%mRV77-i*>b* 
-z&tiit&jLUt. imv-Ywm.V774xvb 
* -±.izft&nx\i&u&ntmwmmzmm-h is 
t. Buier^^f *vb*—zm^x. mvmwmms. 

%Z TMV-ifftZWMhX&i'nitZltZ xmt Z&tS 

ztzimti-z. 

[0045] ZC0¥mftim<0Mik%&lz J; #Uf . 77. 

- bnmntmiz£fr^x±ftm&&z&&L-rz> z ttt 

X'% h (0V . *fifl^B B a fcTFTi i0fiiB^-*)-l+5: fflg 
[0046] (¥^ftgia) ±IE@M^Mt5)tA 

•v *;i^JSfc . 15^-+ */\sftmcr>mmiz{m.-tzi5Wkf$. 

^L. mZLDDm®Xlt*y*:-y hM®lZ'J?tc< tt> 
SJ: 0 1>*£^Z t ZftWlt-tZ . ZZX\ «£ B B H ?4@ 

[0047] ^immzm!$.-thTFTtf*yymT 
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[0048] £A«>£NK>S i - H M a H B fftlf 
[ 0 0 4 9 ] L D D««Xtt*7-fe -x 

& a&«* aatcit^-cfisr* *». sstv m ,, £ 

[00 5 01-fflU.tf. 03 0 (a) tcSrf LD 

p^tsxji^-y* -/ hftugiNrattA 
#*rt-4fsac i mm^mnmac 2 ^gj: 0 

iS^i. 03 0 (b) ISPrfg:^ mem&A* 
±T£tr»fiC 3 <0&g£fl&<Dgi f T 8 C 4 i Q < L 

[ 0 0:5 1 ] f^oJttmftfc&Sf^&hRML L D D 
ffl&K\±*7-t -j hmWhlzlftEl-Z t OT:S>& c b A* 
Jf*U*. iBP*>. Birl2LDDMJSX<i^7-fev 

BLDDflWKIi:*?-** K^i|SWC:£fr##£-f Sffc 

fefa) ovvffuo&gj: 0 v^fc ##2 U». 
[ 0 0 5 2 ] *fc . Wcf-**;U««fc H 

Wi'M^LDDfWHLfctt*?** hfMH^OttlW 

fJt#£-£A/CLD D«WBX«*7-fe -/ hfHiMO . 5 

-b-yhflNWO. 4jumWre2>£ aiWJK, 
0. 3//m«rtT;6£C:fc;b^9#iU\ 
[0053] cico^t,. ±im®iz'J>%< b i-SPtf 

ti&JiOitX&^zbiiWiLw 
[0 0 54] ^WXStttfmgkZ'fT^iZbZh. 

i/V3><r>mm&bTFTmm£b<?>ffiMs.. 03 1 

ZX\ TFTtm&1-Z+**/ljmbLDDffi&Xl± 



y(atC5V«0^E^A»(t. 500 kHz 1 5 OOB&aL 

y- hw£<oo n/o f f s-M^-f ^ ticj: 0 . ^aia 
&tzm-z>®£®<v&®m<7)m&x'mix^%. 

[0055] HH*>69I6ft>&j: ttA8&ft<0 . 
6 ^ni£LtT£>*Uf . L D DRV *V -k y h<55l<vf 
iS^tCfcWCt. ftJStttt 7 5 mtTfc 

ttA&SEU. 0. 8/*!iifeUi*<tf*L<. IjubJU 

[0056] ;*Jt-. *<m?)tim c«t 0 . friasistiif 

&tmmz!m®Z8.t&-Zbii i *>i}^K.. IP^, h'l^ 
^H3<7)LDD^JSXIi^7-lr-y H^tCiJftSBiriSia 

V>m&. TFT#tt*!m. «^X<i^&lHl^-f «•/ 

[0057] Ltztfi^x. i$mmimft<?>mmiz&.&t 

SS<7^WggMtffiS^S i t iO . 3 junfeLh 
T A •£» i t W»Z L < 0 . 4 ju mJjLhTft & CI t 
•9»^L-<. 0. 5MtaLXkX'S>h£bi&Uzn*L 

D^^X«5|-7-fe y MSJS1BI0 . 3^ndarttC|SS«4^ 

U T^S:?l^gc:^-^fi*^< . Tab x. 
*7h#t U T*Wft'LT t. Si- H%z<rm\.y&& 

mm$fc<r>±mb*j:*?>7vi<'yx> 

Vim£Mrf. &z^ %Mi:i>blz¥m&mZ1lii$ll,X 

^<m£i> { mz*)iz<<%?>. zcr>%^ TFT&m> 
ZHiamsik&zb&x'Z. mm&?>m±£m&z:b 

[oo58] &iknft&ttL%^mgi®?&mm±. h 
>mx-hti{z&^. fit, *mmmiz£r>xte. 
hw >b y-xfc*«saftSfi.a«^t* <ot\ 

[0059] tt:, ±m^mm&m±. miz. 
w$Lb l d Dmmxi±*7* -/ hm.mb<otntsmr r ^e> 
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^ZttmtL^. Z<?i®gHi. 0. 4 u^mX'hh 
Zbtf£*)&£l<, 0. 5/inWrtT'*^C:t*^C 

T\ IHM&MLtU TFT»tt^t<OfflaSRVffl« 
[00601 4^ *»BB^)fl6<0^«cgB«, £t£A 

E^awwirtt. ttf-**MitHoif 

•9 i TOOilfflKtfftv ^ L D D fflisBXteT^S:* £ &v > 
*7*-,h®.®£ttL. ^<fct-*{Bl<0MI£LD 

[0061] z<r>*mwm.iz xtui, nBUfim»u» 

£?rr& HW VH^L-DDfRUXi^7-b<y hStttC 
SW & Z t #T-£ . T F T#tt<0&Mt<Offi$&tf«!gtt 

[ 0 0 6 2 ] 5Etc, ^sCffitttc. 

L=5rv * J: 3 lzm&L Lfzi%£lz\±^ &mgum± L . T 
FT^fttc7)^fcOiRiS2l^ft!SttO|6l±^ J: ORSgKH 
ZZbtfX'%%. 

[0 0 6 3] WC, t?rieLDD^lSX{i^7-fe y 

izms+zmEmmprnfammz. ttft&**s#tti, 
oizmj&Ltim^tzit. y-xx«iFu^f 

[ 0 0 6 4 ] £ *^coMfc:ffl!<0*S^a<i. * 

0, ^^©h7>-^^^i05 0%iyji* 5 . -LS$L 
^fi^h7>-^x^-C*2.^ btimb^Z (<SU /J> 
RjSKTUflJ'JttT) . dcOSPJ^-ti. 7 0%J3LhT»4 
ik^OJffiK. 9 0%ULhT'*>SCt* I Mlc»^ 

36* 5 0 fflJaJiT* * -I fc £ L It . 

[0065] z<D*mpmmz xtutt , astoaift h ? 
*s>*:*tf>3*. TF.T»tt<^fl:ofijsatf««tt«> 

[0066] iffi&^Siftggis:, £tt 2: 
fc<0lffltttatti«^-«T*fllJ& t »j«$ii.Tv>*i 
ff4L<. ItneTiftffiH. T*WLS*«0 . 0 1 - 2 

EM • TEM(Cfte8*l*«?JBm£JflVtfcfBKfz£ 



0 £i:a«r* 4. 

[0067] S«fc*»fWii:«OlBfc:^?L*JI^*trT 

*iW*»T*<, TFT$rftB#^XJi^Sl2lX>f -yf-y 
W&)L*\m (Vt ) *>S/7h*&t6. 

[0068] iy±«D«j5*>^ £?L»ie>2!?Ui. ¥% 
?Lg**0. 0 1-2//mTJ>Sit^»* L<. 0. 0. 
5-0. 1 uaX'ti&ZbtfX U\ iflfci-j 

TFT^JWaWKTU JE*=li, TFTSrm 

raxte^&isix-f -v^yym^i^ti^^z^yi]^ 
*>"K®*)mh&y-hW£<?>LZ^fe (vt ) <?)>-7 

[0069] MtE«fitkfltrie^«cafcwiatc^. 

ft$iifc«irafc#**"FilHWi. *m&wo. 0 1 

[0070] ZCVmft$miZ£tttf, TtftKSrffi^-r 

tl. TFTWI^iTl. TFTS:*B$SX(i^Sc 
ElX-f v^V7mfrZ2*ttzWr%t l Z*7i)>t>Jt>^Vl r ) 

mh&y-bmKoLz^m (vt > <?)^:7 h&Rejh-r 

[ 0 0 7 1 ] #?gBJ<Dg{Cte<0^ttgS{J:. }* 
[0072] <I<7)4^f*JgBK iixlf . «t 0 1 

[0073] m&*?-yi£. m&t*m&mk.<?>mz 

lzBi8.2titzi&mt%:3iT&Tt&mzl; o X MiotiX \> » 
m.?i>mz. Zcr>^?->$:7* hJMlztilf&TyJ 

*yh*-t Lxmrn^fitx-hz t^o t h . 

[0074] TflSKii. * 1 «T« (±MTflUB) b 
% 2 <0T*K ( TMTJftR ) t fr^m&^h Z t ifiX 

^\<7)Tvmtm2<7iTimtcomzmzf-<9-y 

O^fiS^fe^f^il* J: o fc. m 1 «7)Ttfe^cO0^ 
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<. ^mftmwi'jym^ i-**)\>wmu±v-x 
[0075] Jtf-ymmnimtmmiz, 

<r>££kmk£ •) v^{*;JSa£:&S CI k tfX*£ 
[0076] l-i±<7)^#SISJ±. ±^Lfe¥ 

•■*m*mw-iwi>-- ■ 

LDD«WXii^7-b>y hflttrat&AttSfc 
tt*)t&Jl&&J:#fft&S (M£lf. V-xMUnfMUt''' 

x X*i *) , ¥*fMO 1 oof-* *>HWft*[fc 1 

#*#art-s¥esffcga 

[0 0 77] £*>¥3?fr«SfcJ:;h.if, w^tmizts 



[0 0 7 8] *fc-.'-iS8Lfc»3mWHfiBli. flitf, 

imnmm b?> : Jx? ft lt ®e 

a^E LS^a&^tfm^afc £ t WTZ S . 

6. ELS^aii, TFT5rffiV>TE L<oaSiai^g 
i6EI»$-. ±ttUbTFT£ffi*YCfHHU S36, 

arajttT* 9-. iMSEL^^xrw^tJj:^ 

he lx -i xri^ <r>Wi*is<s . 

[0079] 

[»3!f>S66!*3JB©J HT. *9KS^tll0XSBi»vt 
[0080] (HtmffilBl) 

(^«^sk) t-r. xmwmmcommjjmiz^xm. 
ty-rz . *msmm&v&Tcomimmtzt3 tt* wkx 

m*. GaAs; Ge. SiGe, SiGeC^i 

e^it=ffl^^^,ih.TV^S^'JrI>• (s i ) S-^fcSfiW 
5. . 

[00811 HlfcaH-JSdK. aBRl±(c. 
fx^SE^SSSSrRSOWT. fctiKTEOS-C 
VD&tC± O'fltWS 0 O'nmOS'i 0 2 TJfiJ12 Sr«® 
"Ti.. i«0T«!K2OKJI{i3 0 0nmt=IS4» 

teisOzj>g&k't>&m : i-&zktfx'.Zi>. s i o 

tM* mcis 'J 3 VjgtfOKJf (i 2 0 0 n mULhT*tl.lf 
WB4rV\ KJ?*«2 0 0 hm*SI<0«^«, ^5X*«e 

v t ^7 h^rasw«f^s*j^H*«*4 . 

[00 8 2 ] acfc:, rbX-ec VD&lz X 0 . T*K2 
±K«Wt5' 'J 3 3 £ jStiH-fc . =Sr*S . £^MUt 

■ #3 0riim~9-bnm fcjflW* U*. 

^©■Cli:5 0nmfcL^. 

[ 0 0 8 3 ] ov^T. fragSftfc^MHJy U a >K3 + 
I8i*^XSk LT, 4 5 0-CT- 

[ 0 0 8 4 ] ifctC. 0 2 fc^rf X 3 fc, U-if T— — 
HKEL A3£8 ) 6 fci 'M . ^©s<^ 
XRHTtiX e C 1 / W^l^— f (&S3 0 8 nm ) 5rffl 
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■ s>, i TfftizfticX 100(1 o>wx ) is—fytzm 

[0085] MAftiCfBVi* V— fit. y'j3VM 

wzux. mz&'ii-r&'jzmtfh&cox'. jft^'500 

eC 1 X*>-VU— f (M308nra) SrfflwrtSA 
flOlSSrff^r-afc^s i&ftA*5 0 0 nmJJlTOU— «fT 

m^xmwvtzw. mmm (cw> r-c-tj: 

[00 86] ^ B B M^'J3y^3(c*tLTl-— ^3e7 5r 

gast-rs*S£\ ^jat^v^-c»i6 0mj/cm2ja± 
fr&Zttf&mX'hhtf. xwrnmizti^xii. U—f 

{mimAx-mttitzm&nwmz . Bs.s*®«i:ttv^ 

[0087] COTHKiWtlSTU:, W(CHH09KV.1» 
^m^SttO^T, Witf. 170-280mJ/ 

cm*<7>m®m*>(r>v-^mB&m^x. *jurs^u 

3>«3*ISAfl:S-li-*. «ai»»f«. 2 5 0m J 
/cmitilfL. 03lC*tJ:a^ 8gA>'3 0nm 
BTO«SAS/ 'J nyjjgi 1 £f#rt:. 

[ o o 8 8 3 <wc, w-ymim rzm^x.m 

8(a) fcrS^idC iHSA^ya^Hl l±CttJR 

[0 0 89] SUBMAli. LISAS' U =J 1 1 J:9t 
JR£**«D*<r4Mtt*'5 . Al. Ti. Ni. Cr. 
Ti. Mo. W. Cu, Au. Ag. Pt. Ta. In 
m<r)l3.&i-'<Xcr>&]gXl3.*:<7)&&fimLX^&. £ 

ti. B&mm^mwiiro (inTio mn&m 
mmx-t> -ixi>£\\ z Hiz^ ^xn , ixrcomtm 
miz&\,^xi>mm?&&. ^msmmx-it. ty/fv 

^/^f^ (MoW) fciOttSM! 

«, *mmBiz&^xi±¥mmz$>^xtm&t tti 
¥. =n&vt. $mvi%t'k-f&zti>x'Z s . 

[ 0 0 9 0 ] OUT. m/\s~*fT--)\&W. ( E LA 
mm) JfHt. 05 (a) IC^-T J: ^ tC*S5StXg*r 



n^ttivwmtt M#mzu. 

I — if * 7 cO&JgiEBti: 2 8 0 m J / c m* 4 2 0 
mJ/cm*T'£>'?, *HSS^0.^-C{i3 8OmJ/c 

m*tu:. hk, zcoimm&i/rmmit. 
m3<vmmizimim-t&zktfiin l<, Tas-^yn 

>m3<?>m& (nm) , ElSrl^— ♦fftS&KS&K (mJ/ 
cm*) iLT, 3.78Ta+138£ElS4.54Ta+153tf)KI«S: 

[0091] u—fK7cr)i+m'^<?>mt®mz.. $>< 
iz tc & jt*> , i«=t f t t ftm^m&m^t 

coHsatniisji, ios*^3oinisffit'*)S. 2)ssy®g 

i*-»K2omfr-»fc. l rtf'^oSBttisHB* l o 
oistLbfc-tsfc, 2 ocaw^tit^Lt:, tftj- 

[0092] ^O^StXSlCj; •) . ^WMTMX'^ 
m. 1 1 i 0 tf^^^v>m^4 lC(SjltT^ 1 2 

ai3as<±: mm 4» tzitixm<%ztc 

as (b) tc^-riat:, BrjsmaoeiAtttclUR 
m4<mmxi8j&mi) i *.t. zousmm^tzK 

KX\ ffi&m*blK&mtzftvXt!iikf£tffthixZ. z 
<r>1£Mk. 35^.^4£05fi^fcfo(t&^ 
'Jnysi l tc. tm<D±£ \,^ffim& 1 4 . 

$vvJ^rgJS B B B l 5«t»jfi$ii«. !6:.#Ji4c7)T 
^•ffl^l 3ii, iS»JI4*>'-7X^i:^oT^W$^V^ 
^fflraWXSffeaiiftS^tt.^^ 

[0093] tttfmik 1 4 ^®^S:0 7 Ic^-T . 
i<0*Sfi»S«r. K^IB^aattl (AFM) nxi'im 

s«?«a« item) T«je*ufcki*. 

BP^>, SS«JffiA J ^t^lS]^faga*>'l^mT'fc 

^€as a 1 5 tov vt t n«Hctfijitt&£ w^yt t z 

fig* 1 1 0 0 n m WTTft 0 , fi!*«0SS8tXg-C# 

fcflft ^ttfty 'J 3 vHOttgi: nms.x'h~>tz. Z<T> 
Xoiz. *B»l8Ctt^tt. St»Jf4<7)3£fl5, HP 
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coo.94] at. miMAnmijMt'iTS . ess 

(a) tzjjfrtXStz* ^AxUnyffii l±tJi. ft 
»JB4 t&l£T7J * >\-*-5tWrfLZttX ^htz 

1 6 5r|g7|iU l£^@^§-ti-«. (08 ( b ) ) . * L 
T. K54x>y^vyxtt>7x«y hx»fy/fctfi->. 
SS&JI4 (Ef8 (c ) ) . gf£K. fiigiBS 

1 6Sr|tfJSf?gT-M5*-rS (D28 ( d ) ) . ZtilzX 9. 

>yh*-5i«-jfc«gt. ftfajf4#l$*S 
ix. ^?¥fl5»IRA*^«-S. ^/'Jayil 1 £ 

^fcJ: O^sg-rs. *fgfr?r&jga. 0Ui:f2 x i o" 
atom/ cm- 3 Sgt<64. 

[009 5 ] ^ffiBmiz&v&imftmmnm&izti 

WCJi. fo»,®4<7)0#£¥ffl3i^#kLT^£#. 
^ffiSB^^ttfc-fS^ttffitW. ftj»JB 4 £.!<?!> 
XotcWAkk-thZ\k\z£ 0 i *^Xg&Cc;&s?i/l4 

1 4 <7)¥®^«(iB&]iJg« fc & S , ^co^ 

f h T.F TCOSgjfXgtfc »T ; *&@*Sfl tTFTt 

[00961 (4mM«a.) a«c< 

•ftWRt*-?^^^ (TFT) a-^-fS*fttOV%T 

^<yb^-5S-ffl^T7^ r-XS&tf X y f-yyxfl£ 

S y- H£IS& 1 9 £&§|-fS . T 7 4 * V r- 5 
I±^'£IT©7-* hXHtfcwci>. vx?cofiiS-£-£>-£ 
cOTts^tcfiEffl-ts. y-h-i&gffii 9«i. s i o 2 <7>J8l 
Sr. MilJTEOS5fflV*77X7CVDCJ;i3M 
:f£,rfc#T£. &g%®J¥li. tiUtf 1 OOnmT* 
h. &l$tij&bbXte. MH£. JffiCVD. y^E-r- 
75X7CVD. SECVD. ECR-CVD&t*£ffl 

[00 97] »:t. 121 0 (b) izirrtXotZ. Y-Y 

wm.i 9±{cy-hms2 0 5-)g«-rs. y-r-®& 

2 0»±. tfUtf. ty/fv • ?v/^f>^MJ^ 
>N--y * y y^t«k otaBiutfit. y- * h 
-?A?zm^x7*hJLnzm\ x-yfy/'tioBr 
sg^tft/^-x^-r & c: t T^sfts . y- h 

ItSi. Cu, Ta. Sc< Z r Srfc'OiJ^ 1 1 



[0 0 98] 7* hXStfcVvCfiyfl-rsv;*? (^p 

"Cft 1 ?. y-MS«S2 05:. #*S«ll^y ay&l iv>± 
ftg&i&l 4<0jfi&. J:9i¥b<{i. y-h®S2 0<0 
KU-f yfii (0^113) 04m#*ft&iift 1 4*)** 
lz®Mi-&J:olzBi8.-t&. 
[ 0 0 9 9 ] -?WC\ 121 0 ( c ) iz^rtX 5t. 4* 
yK-ey^XSSrfTO. i-f. -f*yH-ty^lS 
tciO. y-hmS2 0£vx>i:LT. v-yny&l 
ltc'JySrfiiSSTaAt-S. i^lciO. ^Ua^ffi 
1 lttJ(tSy-h«fli2 0^ilT«^W4. f-r*/!/ 
fgt£2 2 1%2>. ^fflfak LXit.:. y yJjWKt. T?-fc 

TJU 5 ASSJSraSRWfcfflir CI k tc J: 0 P y* 

mx'$>&. ■ • . . 
[oi o o] 7 * himiz «t o . y- hm&2 o 

-yK-ty^sti.o^iftKcoyyiSraA-rs. C<0 

yy avffir 1 C£f*&-*-'**ri4ttt2 2<0MM 

T. h/s'^-ytJ: imbtix^z^tMHzmm 

Ztz. **JM'**2 2 tSJiilSTa^lS 17.24 
k^<4. «igjgPFt€^fSiS<t 0 t^*fi14jlll^®V%L 
D D«« 18 a , •: 1 8 bfc^rSv. 

[oioi jic^a. i^yx h/.^^->jr^*-rs. a 
a LtiT-mnu; nutmzztz**) mat* -ts . &a 

2ix*i4 Jt><r>&mfctz^X\±± PIi^taA^^TK 

S:0&3ti6t{4. 4 0 0*CJ2LhcOT— — iP, 1*^71/ 
— *f^Jt. RTA (Rapid TKernal Anneal) %b'lz£*) 

mim%1m%:£'if->xi>&\\ 
[01021 act. EH 10 ( d ) fc^Ti o t. BKkv 

y3y*^^«ra»siB2 i$-^f*:t)£is-rs. ®ia 
tmm2 1 i: tr«4. s i o 2 ^s^. ^xJ4teos 
jfflv*r7X7CVDt:j:») ^fi£-r h z t wx-t h 

ffiJCO^Tffi. CTiJf . AP-CVD (Atmospheric Pr 
essure CVD) S . LTO(Low Temperature Oxide). E 
CR-CVD^rt'tiOSidi JSSrJgflRLTff^Tt 

mtix. mtii. g-fk^ya^. mc9*9iv^ wc 

[ 0 1 0 3 ] *-LT. x-yf-yyti 0 . S^5K2 
1 te«t t^y- hJ&Sgffi? 1 9 1. ^^ a B a^ 'JnyffilKO 
y-X^tS 2 4.mfYU4 >ffi£ 1 7t^-rS3>-^^ 
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fc, ^y&^T/US-^A • ^/Un-^A-^&JBI&i: 
Ui^U x.-vl-yflzi. 9 !5f jfeDJgtfC^ 
^--V^tT. y-7.®fii2 3ai3j:tf KU4>-l£ffi 
2 3 b & . y-^fcil^Hl^f Vfgg2 3 a, 

2 3b<0$mfcfn4. T^S-^A • ^Ua-^A^- 
AKfeW-fc. «i«T. 7^5 ^>7 A (Al), ^y^/U 
(Ta) , tU/f> (Mo) . ?OA (Cr).f? 

y (Ti ) ^c^m£7tl4**i^<9-£&£;Bivci,S 

U4. ^j-siGe -s-^ i ro^<ommmwM 7 kf 

[01 043 13Lhc7)7*a-feXt X 0.011 ( a ) IC^ 
-tnM<OTFT4 0*5^-r^. P STFT#£>g$:i§ 

[o 1 0 5] ^mtmmizm-rzTFTii. r^A^y 
#*e^s B a B 1 4 o^cast h x o izy- hssi2 

>ffl!l<0 L D D Hig 1 8 b b f* -V 2 2 J: «9tt#*> 

mtatx-ts: < y- xfsjg 2 4 «oifi^ic t mm- zztiz 

TFT4 0tfDV-^.W<0LDDffltSlSatf-v 
*^ffii£2 2fc<?)Jg#iS® (ffl;l(4\ HIH{=0. 5u 

[01063 *mmm£L*>nhTFT4 ow&mm*: 

m%LtltZ*>180cmi/V • sX'&t). W&M4 

COT F T<7>&W)g.rf 10 0c raV V • sX'foh <F>\zVc 
<<*Xjzmfcfa±Ltl. ttz, V-X- KW yf3Hc5V 
iOmESr^t. 500kHzl50 OBftffi. h^ff 
^)ON, OFF^^jR-T^tCJ;'). &$L®om •yj- 
ymftT^mmitmiZft^tibZ:*. JJe«*«0T 

f Tt'ii. &mmmmmfr h 5 0 %ssiT«T 
cotes t . ^sbbbsbott f t 4 0 x'it®$}&mmm 

(OS 5 %W±X'b 0 , 7.4 y f->-^{c J: •SSS-fttfM^-L 

[0107] mikmrnm Kt, ±aL^s^«t 

•3 ft tot T F T zrfflV > & ?g B B B »^gtCOl ^Ttt^ 

01 2KL7Fm.oiz^ dw^snt5oii: s 
& i 3 fc:E«S*ifcT ftt w sis 1 at/ 

*f(*lSS3 12rWL.TH5. 



[0 10 81 TFT7W£*£1*4. ±008 (ttfattlK 
3 1 08) CHg&cOTF T4 0*<v h K -y ?X«CIJiiE 
fi$^TiJ0. TFT4 0OJ3fflt::l;BEi&®S&4 2, 4 

4*tjgjg$ixTv^. ^(6js«i3 mmw. 

T3>h#yZ.mBLmz-\i. ^--yr&<r>§H®17 3 
7) T'£>9. TW (TFTTU-fSKlO?]) fc, 
-7 -f /U? 3 2&lfiS f 9W£ffi3 3#tftlt£ftT^£." T 
FTTH 1 2&LW|6]3£8* 3 1 «0HtC(i „ ?KLM 5 

TV^. TFTTP>f*«lXtX«r6]S«3 1 

7. 3 9A>fi60f+(t^iXTV^. 
[ 0 1 0 9 3 ±iBU:TFT7W S«(ciJJtSB?g{i 
"*5 6C01^>S:. 131 3CJfc^Ut^-f-. TFTTP-f 
S«±ICJ± . 5 2 RX/t- ^5 4*57h'j y 9 

^mzWM.^il.Xii'O . #£MSI5<Oi£<gCTFT4 0*« 
SS$^^rv^§. TFT4 0£0y-X®Bi2 3a{ix— 
^S5 5 4CS^$ixTi3'3. >-«fii2 3 bti»» 

«fiET'fcl»B^S«65 8lc^$iiTOS. 

hmii2 0(i, ^aaa5 2c«^$nTv^. 

[0110] CICOJ: o lzm&i*tit:%L&m7ikmWi5 O 
Jj. TFTTL-'fcOiS^-fkfc^b^jS^Cj;'). ?&Pb 

oyW^Jft^Lfc. JUKtWteU. ±IEft#«OTFTfc 

[0111] ( E LSt^JgM) KC. ±i*Lfc*ttfc:J: 
Ott^ix^T FT£fflvvg, e L«9KKl=o^-CRm-. 
£. i<OEL^^g(4. TFTTWg*££(i;tT*i 
0. TFTTl^'f^ii. «B3RflWtC. X-f y+yf 

fflTFT, m®mTFT$.7/Ei,m : f-*miw.ziix^ 

[0 1 1 2] ELS?6 0(*. 014tC^-rj:atC, I 
TO^rif<0iSflW66»^*ftlSMS6 1 . %3t®6 2, IE 
TL&AH 6 3SlX/A 1 L i ^rfc'c7)Pi^6 4 S:^J£ H a a v-'J 
l±tc«^-Ti»-ttCc): , 9ffM$fiTV^. Pi 
ffi6 4«OTB08 (SfilH) : W4, T^S-^A^yj 
y-;HHWf 6 S^jSSttTV^S. «-^@6 1(3(4. 

(4. Mi.Ur^ y hryvhfSBSrfflv^T*. 

fcZixh. ifz. IEfLa7Jl6 3(4. Mil^'Jt-;p 
^;UAY-;UrJ2.ift4;i:t:J: 9jME&h.&. 
[ 0 1 1 3 ] E 6 0 O^^i: LT . *S£tt»JBrc 
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i&i&%t\ amttmzgi tx ®g.m&.-th.i$£ v ^. 

CO 1 14] C<OEL^5IStfO0K0$riai 5tc^n 
■T; X4 ■yfV/lTPT7 loy-f-mi5»i^-hfi 
•f&7 2fc}&a$*VCi59. KNVttliKI/'fva 
4«73fc&ie&*l-C£9', V-^1gSI4IBlSfflTFT 
7 4(0^-M8ffit^$^TV^4. 4*. WTF . 
T7 4 <0V-^1KSUB L§TP6 OOl&l&tZg^ft-t 
KW^@^aii$87 6t;:&*f3ilTV>£„ # 

[01 1 5] !Bi&@&7 7fc«fco-ty-Mf#&7 2fc: 
4*fc/W;*.{t##.*>{ -y-^yfflT F T 7 1 coy- h 
%Mlzma*i\& b . X-i 7f>/ITFT7 l* { ON 

KW >-fi#A<ffiiftfflTFT 7 40.J , -htB 
tc*i^ii*. dirfciO; lESWrr F T 7 4 #0 N# 
Si* 0 . «&8387 6KEL*P6 0 K«8iEA*{£&$ •; 
it. E L^6 0 W&Jtth . 

co 1 1 6] z<o£oizm&2titzEL&mm*. r 

FTTW<9ii^^fc#ft<0M;H;:J:'K msmrn^ 
COT F T SrfflV -tf:i*£{;:<±®EWffiA 7 *£5£#*8 %T 

ft*fea(c*tu : *nifijg®wE Lt*gftit 2% 

CO 1 1 7] (HM<^©2) *^<7)ia6tfOJg 

iza^x. m&commixw%Lfi:m&&frtft--cr>m 

mi tmmi-hftmz~o^xim r )&Lco$tm$:'-&s&-$- 

*•:••••>• -• ,i /• • .: 

[0 1183 !©6i0»©2JCfc(tS^«cgflgir)SS!jt* 
5life^®lfciJ»t&¥««cSIJK<^)S8t*»^fc 

wc. xmttJMiztsv&u— r%.7cr>wm®m*Rt 

Ki>cr>X'h&. IP*>. |gife<?)^Slfc:iJ^-c«S«±«o 
T IS ( 1 / ) ^Mlt Ufc. V— f^tl <o#4 L 

v^s®h«. mm<mmi tmmtttz. 

C 0 1 1 9 ] Z ? L?1»6fc£33M&jft%fc!ftgl$A' 
1 4W&*2£. HC^ISttgii&Si (AFM) iJ«fcl^i§S 
m?mum (TEM) T*!ljeS:Lrt: ¥B«fcfc 
VvCSSlfrlSjCD&gaJil . 6umX'S>r). iH^AO© 
SbtiO. 5umX'f>r>tc (06. 07#gB> . 4*:. 



tfxgtcfc wc . ££±<o l r^rtc l >vvx<r>mmi - 
?&Zb 1>W£L\,\ 

c 0 1 2 0 1 zmmmsB&m* >-c . m&<m®. 1 1 
is. ^g^swag*'' 1.6// mx-t> s<?rc. y- f 

B B a t&^A»^0. 8/tnifc:ffiSf-SJ:ot=. T?4X>V 
-f y(ffl<?) L D 1 8 b b *frmm 2 2 b <7MR 

[01211^3 LXftbtlfzTFTit. &m&ifil 8 
%&±XS>*). ^■fi\i>mt:<r)TFTizlt'<X&&T$> 

EL^ilBCo^TJi.' m®afti5T^A5l%-C 
Bjn ? M«* f 2XT*0. <rVTT^tla£3lW)EL^ 

C 0 1 2 2 ] (HM<0Jg©3 ) iJclC. *w%<r>w&<m 

m3£^xmtf-&. mmcD&m3izisv&*mim 

Jgfe ::olSdftJI4aLfT7-<^vh^f-5Srje 

1 0 -a 2 3 1 ed*,. K^^s^ff^fBia^y 
jk3±k. 7 >j y/77 -j'fcj: 0 . se»iiatxr5 

>f * ^ hdf-fc ^SSS^-feW* U VX YX-m oVVXY 
J*?->RZ&f8.-ti> (016 (a) ) . oy^T, XHI 
CiOMoW^M$:^Mt7ta'(Sl 6 (b) ) . U=J 

x hmmsuz* 1? u~;x v r&xsu'jx h±v>M owk 

-5tfBl8.2tlh (016 (c> ) . 
C 0 1 2 4 ] <J:fc:. *B3fltXSSrffV\ i^lAScU 3^ 

«KHIi. HM<^© 1 tctJJtS*gg|tXSi:il tTfc 
ZZbi>WtL<. *HSt^®r«3 8 0mJ/cmi 

tu. it s«Lkoi ^mizm-hfmmat, 8 

<0®Sli:|51«tcLT. iS3NI®4^^£fS. 

c o 1 2 5 j xmmmtzti^xii. m&nmmi 
o tz^mmnnifi -> x \ »»s 4 
sfiTk»fcflrow>T»«Wi. ttomi'OzybZix 

T--;H£g ( e l a^§) tc«t 9tttnssstxg£*T 
3. «d»«4*^5iiTV>^S^«#t=iSW<o^v^ 
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mMxmt m twBtf&t l < . *mfoj&Bxu 250 

mJ/cm!tU;. S«_hc01 ymtC^l.o§ 
WlsUSfilOUlt Ltz. ft, £OffiHtl!Mkl;«««>Bjg 

[ 0 1 2 6 ] £ 5 bT*# £ft£^*W»*>*fiSS''J 

3 vis a 1 4 ?>&S£ . w=f-miwm.m cafm) hj: 

caS^VTflMUl (TEM) T-SJ^S: ft 

hk. 1 0 offlco^g&fi 1 4 tworffiStf>«r 
ztm^kzz. 2ua±o. Autivho. $m<oB 

Stt& ffcb 0 W^TSMt 1 • 6un± 

[0127] C<0¥3HfcHJgt2:flKv<\ m&<0&m 1 k 

igittefewcji. mmmm.\^^vY-\ivyjM 

-Jr'-hlSi2 0i:-?-^MSgA^2^mO±tw 

MEl^'x^-e^k LTSigg^l) V 
£&A-f£. i<7)«S*, 01 7£5jtf Jrdfc:, y-V& 
JR 2 0 COT** 5 ^ * */HIJ$ 2 2 fc * 0 . */UM*S 

c, 18d«SilS. £tz. V>isZ.Y'**->lz£ 

[0 1 28] *%L&m&<r>ffi£tf2umX'h2,eo 
T, y-h®BS2 0tf>KU-f ;M&@*£ B B nO 

HH J^iSlSdkf-^MIig 
2 2k <0*ff*»6PiWte 1 ^ mOtW^JMSAT* 0 . 

L&^TFTk&S. 
[0129] i3 Lxm (.ilfcTFTtt ^SSS* J 2 0 

fz, ttz. fS B B a «^scot->T(i» nmmmcoT^m 



0..7X-C*9. BJPFMWi. 2%T'S>9, tvtffi 
[0130] (IQSOj£JK4 ) *^aj<7)|llffic7)B 

t/T ? 4 * V V 5 Sim-*? 0 t 

1 0 1 3 1 ] BJ^. BUcS»Hl^fT -5fc*A«^y 3> 
)K3±C 3g#X(ix^v^yy^i»). isVa^m 

ttT. I nT i O ( 1 TO) ffl&tf<M't&. OV^"C\ 
7 * MSatXx->/f-v^XS(c J: >9 . mfejmco I T 

[0132] <*:tc, ^«a»ia*ffvv ^ttA^u 3> 

^360mJ/cm2tL. S«±<7) 1 >rfi)ftC*f-rS 
mtm&£ .3000(30 ) k Ltz. Zixiz 

MMM4CD®mztttfmil,l AftfttfLZtlZ 

(H6. mimm . z<m.\z. mmcommitmmiz 
lx. sw»»4*i**-r*. . 

[o 1 33] ^mmmizti^xit. mm<?>m&3tm 
mz^mm-im:'{i->x\^£^i)K immAvyemi 
esrirt h^mxtih i tocj: oxws^tv^x: 

jNSStXgfciO. S^B4T^<7)^y3>iKt»fe 
B^k^^TV^. L^^t. HJ£^S3<7)J:o(cY+ 
in.93jtxg ^^k ^-f , Wkxncwm<t£ ES - fc 

[ 0 1 3 4 ] C 9 LT»fe*ifci|ijW«n8<o*B8a*A 
14c7)&f5Sr. IS^TJm^ (AFM) fcil/SiSa 
m^^M (TEM) T-S9^^L^fcC:^. 
&&aj&*4ju«rC*>9s 1§^-|6]£0fu@b*>'0. 5>umT-J> 
oAc (06, @7#ra) . SrtK**sSr^3B«* 

sc. i o ofiefcfc&stgft i itz^xmm 

<r>\ih^^W<-fztZh. 4/io±0. 4AtraT'$>0. 

XXmMLfzmtitfl . 6jum±0. 8 umX'hhCDlZit 
KX, k£t 3 ^>%tf'J?%:lP*>tz. 

[0135] zmmamm^m^x , m&n&mi > 
mate, *mw%m.. m^m^mmRt/Ei.m^^m.^ 
wmttz. ^wsmzmm-ZTFTcommz&^x 
a. *mmmx'\i. y-hms2o^sf5s B B B i4 

?>+*K{iiat Sidle, T=H *W*:-5*,zZ.h'r 
-YBfim-?Z.9<r>&W.^*>tt'{T'>fz. Wh. 7cf4f2 
l£ B B a l 4^$^(S]<^f5f5* J 4A£mT'$>l.<55T'. y— h 
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®BI2 0f)7-*-FU>f >*|6]C0^S £ 2 . 5umt 

tUzGitftXy- hW&2 0<^T;frtC*5tt.&-?-+*;Wfg 
J&O-J-A-*^*^. 5jumtU ?-^*A^ig2 2W 
(ffl<75LDDjli$l 8a. 18bOLDDM0. 8/zm 
fc^S-IiT'. f-*:M/«*2 2fttfLDD«Wl 8 
a, 18b*^Lfc*feV t*Att4F*&&L 
ftV%#JBfcft&J:3tLft.(01 1*SR) . 
[0 13 6] ^LTftoftftTF-m. #UiJ£#3 2 
OcmVV-s, Itttfc£acOf*fi>g»<t(fliM<09 7 

%a±.x$> o . v >ftit{f«<oT f t izit^x &kt$> 
oft. &tc. t&&$ems.tz-o^xn* mmmt^fk 

ft. E L'£tj£$cXfC?tv€tt. HfflaUKA^JMfE* 1 

0. .'5%T'*>9. WWWl". 2%T&0. w?*i. 
t E L^SIStib^T &#T'& oft. 

[0137] (n*fe<o»«5 ) **s*s««w># 
m 5 iz-?\ ^xmrn-tz. $m<mm 5 tz&vs*mim 

1. . ••••• 

[o 1 3 8] in*>. ^HSSitxsteio^stLft^iS 

fl^U a yfltfcfc, JKXt**"* * y v^KJ: 9.. ^ 

T74^sY*-SBmh (08 (a) #H5) . & 

6. ^^M^mrfc^Tii. 1-— <f#7cr>3ftg£3 6 0 
mJ/cm' fc U ££±«> 1 yW»=*W*IiM*ISBR' 
Sr. 3 0 0|sl(3 0 0^W) i:Lft. .IfUCfcO. ft 
l»iS4c73^H{c^ig|SS14*<^j£$^. £Of£ 

a. mtmmmi traatcLT. ssa®4 5-^*rs'. 
[ o 1 3 9 ] «r a tT^^^ft^^s^^s^a 

1 4 <0«iS$r . A?R*lBtlttt ( AFM) £>«fctfj§SSS 
(TEM) TiSJL^tC^), «5^I6I£0 
a@a*<4Mm-CA'?. @*(6l^@b*<0. 

oft (@6. h7#sk» . aft. mutz±*%xsm% 
a>oft. 

[0140] £<9¥^m3J8?£fflOT. HM^® 1 1 
SSiLft. *HJSB^<0^«^gSrfllffi-rSTFT«7) 

IgSlKfewctt. HJSco^Sio^sr^H-ty^xg 
fciSWC. LDDSHS£^j£-rSffcb>5t. sjtaxHB' 
3fcPI«(cL-C. *7*ybiflii££Jgj£-t£ (01 7# 
S3) . 



[0141] hm&2 oa*±as 

cisy-hjg)«ffl-7^^c7>ea^*>*s:?Toft. bp 

T\ y->-mS2 0Oy-X-HU-<>'*-r6j<0S$Sr 
2. 5 mi: J: 9. 9 > -b8S2 0aFl"f 
yUcDig**. 0 . 8 u m £&at6 «fc p U 

ft. ^tC^*>^Ty-hmS2 0T*<0-f- J *' 

*/MS$2 20ftSSr2.. 5jumfcL. f-v*;l^«2 
2i^7-b-/Mai8c, 18d*>£$£0. 8 
jumfcf * J r*)l>mm22RV : *7*"/hm 
Ml 8c, 1 8 d Lft#^ B B B f: ft 0 , 8.IU&JW 
#^UftW«ysi:Uft. 

[0 14 2] idbf&oiiftTF'm. ^iftK#3 1 
OcraW-s, mtt^t&0»»£*«<Se>9 7 
X13LLT* 1 ); V^-rJxi>1j&&>TFTlZ}tKX&15X't> 

oft. ^ft. auwwiHKi-avvcii. mm®&co^& 
m#2%. tojssjsa^jm&fo. 4%r*> 1 ?. 
tii ) m^(owi^mmzit^.xn»x'f>^tz. aft. 
EL^^mt^x^mmm^^^mifio. 4 

L^^atcJt^r^jF-cfeoft. 
[oi4 3i (jmwme) mz. *m\<7m&<m 
m 6 iz^xmm-z .ms<mt&6 iz&vh*mim 
mpmaftwiixmtrtjm 1 iza^x- mu±.izmm. 

^*Ttmizm'l-&?)£fi.*Bl&'th i f: fci" 

[o 144] Bp**. mm&®mzit%#e>. z<rm& 
±cs i . om^mu^^.^t-rh^j^mt5 
■tz . ^mmmiza^xit^immb ixrjua- 

)V SrfflWft. oV^T. Cl<0S«15r^SJV 

in^tCJ:'), S?L5:*OS i Ox<?>Ttfe&2£$ 

( 0 1 #83) . mmcm&mtA 5 o-c^Lh.6 5 

0'COT* J jiL-Cfc'3 . ^JLS:/h$<-rSi:«C SIR 
l<^H0^/h#<-ri.fti6t=:«i. 5 5 0*CULh6 2 0-C 

aT^x*)ett^. *mffismtzi$^xii. $$m<r> 

aSSr6 0 0-Ci:Lft. 

[0145] $^f*9M<7)£ o (C^y*W®(fcXS^ 
4 0 0'CT-ffoTV^ft^. ^LtfD^JLSttlO/xm 

ser*>oft^ 6oo-c-c®fl:$-«-scif:fcj:'3. s 
?L<vp^?LStt2//mmTt=K#$nft. :<ormi 

tt. 0. 0 l~2xtmt'*^Ct* { 0*U<. 0. 0 5 
~-0. l^mT'J>Sit^<J:OiSF*LV>. 

[0 14 6] C^l ^8fi<^S5i:H«tLT. ¥ 
SttilBUSrSBt Lft . ^^lSc^&g^Bl 1 4 *>& 
(AFM) fci^SM^Sfit 
ffi (TEM) T«!i«S:Lfti:C^. «$^T|6j<?)Sga*« 
3 0umX'S> r ). ©^(Sj^SSb^Ol 5//m-Cftoft 

(06, 07#.^) . aft. firtt^ftXFfiiift^ 

ft. /MisM fl B B i 5«±. lasa^oo^mJUT-cfco 
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[0147] .T<0¥^&?fJSI3r^T, mm<D&m 1 1 

y*h~?X7tLZ. *»ir*A'flNL LDDM v- 
J: dKfSfi-Sil*?* y 

umtLtz. ZtllzXr). ^-A-^/k^* { 4//m. LDD 

1 0Mm(7)nSTFTS:#)t. £iH>><0«Wi. 
ii^L^miteSi:^oTJ3 0. f£ B B B ft#a<^L=S:0. 
[0 148] ZoLX'&t>1xKTFTli, &Wi!&) ( 38 
0 c m*/V - s . M®&&&<OftMmti i W&m<7>9 7 
%liLhT-ftO, ^t^ft3fc<z>TFTCJt^T&»rfc 

[0149] fc B B B 3bj3§StCOlvm, ig«>[H]8&<DT& 

o. 3%t$>o. ®s*s^#o. 7%-c&o; v^-m 

[0150] (9gffcO»87 ) Kte. if.w%v>$m.<m 

m<ommnm±. m&nmm 1 k*jv ^x g*s_hirF«i§s 
[01513 an*.. «M£0>&jbi fcraanc. mmi± 

tz. TEOS-CVDftCiOKf 30 0nm«S iO 
>< a XcJ: 9. Ti^2±£^'Jn>"IBt£)SJB!-f.&. 

mmnm^A>TTvx-7^%^^hzt\,zxr> . u- 

sMBHtSfu SiOj2at^ (H189JH) . 3 
<7)S i O^a+Kli^g^TU^fU Sfl^ 
%ag»JUmtfftfc4. S?LSr*^-l»Titb.K2aC7) 
^7^^>-^«fi[l*^<7)^^^(*Ji^ 

mmx-ii^ siOj^si^M»^^&Ttfi^2, & 
izx k> . mwL i a> b*mte®^T-ffitotm*mmz®i 

±-f^Ztt i X'^h. 



[oi 52] zn'ms.. m&7>Bm5tmmzi,x. * 

flmatftBttft (AFM) fcitfjgiiMS^ 
SISSS (TEM) Tll!l5g£L*:i:.r^, ^S^TfiOtig 
afr'SOAtnfC&O, "(KfrfaOfi&btf 0 . 5^mT$)-7 

iti. /Jv&SfaSl 5<i, &&#2 0 0//iaJrFT'*>-> 

[0153] zewmmmzm^x. mm<mmi t 
mmiz&^xii. mm<mm5 tmmizLx . 

*j&*4jum. LDDMl. 5Mm. V-^fc J:tf K 
V'f^^fiXtl 0jum<OnliTFT£ft;t. .Til 

L=5rv\ 

[0 1 54] £3l/C1tMlfcTFTii % ^«jjg*<38: 

ocmvv- s, im^&^fW8s»?>Hi<09 7 
%y±x-h *) . v vf*i ^ fi^coT f Ticit^r -efc 

[0155] «ft»R§e«fc:ovvai, Wm®5&<?>T-8i 
mVl. 2%, BffiWJgA^&^tfO . 2%T'J>9, 
^1K1*fc^&&&*3imzit'<X&ftX'hr,t:. i 

0. 2%X'$>9. WMT-&m<0. 5%X'$> t ). ^-ftl 

tts&feoE Lm^ms.i,zst^x^Kfx$>-o^. 

10 15 6) ^immzmi-zTtOLmi. sog (^t 

vxy??*) mzk'<7>2-ii'gmti-z>zti>^mx'*> 

[0157] (hmc7)^®8 ) me. f&mv&mfm' 

S8Co^TKW5. SS»«»JB836»fe 1 2{Ct}Jti, 
v^T^T'5 %><r>X'tbh. 

[0 158] mm<mmi tmmirzLx. mm 
±iz. Ti&m2m&tikmi'Vziym3tBfiLL (mi 
. &mzfctxwyi<.m9m£iij'?ti'{k. a<t)Xo 
izvx*®.%ij:m$fto. j&mBBizis^xtz. nit 
7x?tu. hi tftikmz¥mm& 

ft<r>mi.<?) vyXHA a*5^fc¥ff k J: 3 ici^Jt 
btUZ8j£VZ>7 1 0 5M«. SS?tv^^ 1 0 5 

[0 159] #U>X1 1 4Ji, 02 0 (a ) K^Ti 

^hm).tfmmmm&<7>\mmi i4at^j:a 
izmm*ti%ftmzmm%ft^z:>kizi£h£'ji l z. 
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[0160] ZCQ X o lzmi&.Zti.fZS£±-7X7 1055: 
gf£lcOiS<lc&SU Z<r>&%-??.9 1 OS&rt-LT 

SaJtt&JgfEfflli, Hig^Slfci3{tS*B?JtXS^ 

H«T* 0 . *mmmZ'\£ 3 8 0 m J/c m' t 
L*. Cftfcj:"), U-yXl 1 4 5rS5aL^W— »f3e7 
Ji.02 0 (b) IZTjk-tXltZ. l^Xl 14«0*f3T 

»(a%o (b> .nz&\tz2*m) ip$>* wx\ 14 

5$kW&& 1 4*<Uj£$il£ . 1 4 

5:. S^S^SK^ (AFM) & .fcl/ig&MS-^ia^ 
(TEM) T-aS^J-t^td^, ^$^|S]Wt4SaA*6 
■■ju«T*'5. i®*(6]<0&gb*«2juiD-Cfc-5^: (06. 0 

.otz, ^^M/ST'li,. fS3t"?x^ 1 0 5COU >X 1 1 
4 ttSa^S&S'yaMSAl 4# 

=5rv^ R^-e^^l OStc^-mfflW^-^^fiS 

tares z\ z<Q*-Bfmco'-<?->iz^xte, & 
x£?&9m<?)Bm i-o fc*$v vc# l< kwt* . 
10 1 6 1 1 ■zotmrnmsm^x ~ mm^mmit 

[0 1 6 2] £3 LT#f>ft*TFT(i. ^«)S* { 17 
Ocm'/V , s . iSf^aE^^iSJS^^ffl^ 7 5 

->fz. ttc. m&m&imz^>\,>Xl±. IEHll2]S<0^ 

0. ffl*PF£$s&*l l%-e&9. ^-f^tfi^^EL^ 

Jgli. «E5V<50giJnKftCtiV^T4OOcd/m2-rA 
0, fi!*<5D3 00cd/mUclfc<Tr6j±L.^. 
[ 0 1 6 3 ] it: . *SU£^S^^«c}f^S©ttfc 
WCtt, ±aL3t<fcatCs V' — If 3fc 7 W^tlUSc 5: 1 III 

iBSBtf ) fc: «fc 9 x ^SAss fcfctf & »J3 
^JSAO^tf^Lfc. 1 O^VUXfclt («fc>? 

8iL<Jil OO'VVxtXt) mStthZbtz**), is 
V 3 yfe&nXfficom&k ft fc&S&ffc* L . T F T Sr 



i^(7)^mHzit^i b . &#-?X? 10 5 SrfflV^ 
^tJOfcAttSiW^sfirO. TFT#ttt,jaj±L 

[oi64] u>xii4<om#te. *mmm 

Ttt. 8ft-?x?l l zm\^>i'>'XZWl'>XbLX^& 
&^yXbLXh. m%&KA9t1fiS:£.lZlthZ 
bi) i X'Z&Zbl*imm*X't>&. ZOAiz-o^Xii. 

[0165] (3Ufe<OJBJS9 ) iJctC. *ftty<?m&<?>B 
. KcOS!ii*^i. 02 l^-f«J:5fc, S3tvx^tt 

mz^ mwmo& 1 3 s s-^m l^s^-tx^ 139 

'trbzzxdizmmmztix^z. w*>. co^^t- 
i». ran^^fliti. 0S>iJf. #rang5i3 8o©«^ 

r [0 1 6 6 ] «^ag? 1 3 8<0*^ 5I±. U— 
SSS: 3 8 0 m J/c t UfciS^fc. StKvx ^ 1 
3 9 Sr:frUT*l£ l(cS^t3ixS3tft^* s 2 5 OmJ 
/c mifrt, 3 8 0 nt J /c m? b%& «t d (C^I+SiXT 
V\S. J5fc:v.*3fc^^l 3 9{Sttv ; *WV-V»« 
McOBr^^co^P 1 3 limtf&tiXU& . 
[0167] Z<OX o tcffi«Sil^:S3t-7X7 1395: 
S«l^ig<tClEat, 5IJt^ffi8t|n|«CLT. ¥ 
•*JWMrWftUt(H2 2 (a) ) . Cl^tci 0. 8 
ftvx? 1 3 9^D 1 3 85rjIjSUtl'— T^7li. 

*. ^aseai 4COSSS-. (af 
m) ti£v&miigF?mm (tem> rai^s-t^i: 

^$^Tl6l<?5ega*UOjuin-C*0, «i^OtS 
@b*J3xtmT'Aofe (06. 07#Sg) . ifc. Srt 

li. SS3l£vx^ 1 3 9C0SP 1 3 8#3:-r5illcStJCf S 
SIC, fiS<^^^^U3^ B 3 9 14*<?gj£$itS. 
[0168] £tc, l&m&mX'ii. ffi&X? 139 

is— fxomttizx*). zn&itffimzn&Ltiz 
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[0 169] Z<7)T7J*yh*-5lZ. *-ffit<nx- 

tmmzm^x. nm<mm\ tmmtz. m&&mw.. 
mik&imm.rf e l m&m zwrntti. ^m^m.s 
2r«i«-r-i.TFT«osjS(3fcv^T(i, mmtmmi tm 

B^OftgtcT F T Lfc . 
[01701^0 LT^itTtTFTti. 3£IS£#2 5 
Ocra'A'S. W1±eaE^)^i&Jt*<MSa<508 3 
%JjLhT-S>0. V^mtfie^TFTCJt^T^t'S) 

mMm&mrt&mzfo^x&ifrX'h-ofi:. ttc. el 
mTjmmz-o^xii.; mmws.^v^^3%Th 

t^KJt^TiaLtL*:. 

coi7i] mmn&m 1 o ) act. 
mmi oizr>wxwmt&. mmv&mi otfefts^ 

-txoiz. m.mzim^vyx2 i4#rw# <•? 

h U ••/ tffia?^IS3K-?X^ 2 0 5 £«ffl-f 

Sift-?*;? 2 0 5£ffil£-f 

[01 7 2] %V>X2\4\L 02 4l3jrf J:5t=, 

Tfai (gigiicstrarrsdi) tEiatAWissiifciauv 

U>X<ommt. U— ^fc<93fe££3 8 0mJ/cm i! 
fc L/c^C. Slftv*? £tf-LT£*£ 1 KBBf 
SfcSfl-ffitf. 250mJ/cm ! K380mJ/cm' 

*-7^^2 0 5^M^jSttS:^'-r&lg^<7)-a5(c. %M 

2 40tfB&&tlX\^ (H2 3#gg) . 

[0173] ZV>£ o lzmf$LZ1XtZ®yt-?X-7 205*: 

mm i irzis. < tz&iw. l . *t£^».^8 1 iiatc tx . * 

*f*»K*WSLfc (02 4 (a) ) . CtlWO. 3 
*7X7 2 0 5«U>-X2 1 4 SrSSSLfcU— ¥Jtl 
It. 02 4 (b) tjjvTidfc:, ¥H«Httl'>'X2 1 
4iO@^(fi]tC?S^T^S^$^t, <giM»>fcftatt 
KftlftT:*tta*>£' 'J ^ vttAjWS** its . 
B a B 1 4 <0&{1£ . fimSftOflttt ( A F M ) *J<J:t/^al 

svratttt (tem> -cm^L^tc^. 

«9f£g a AU 0 /x tfC* 0 , *S^(6j£Oet2 b # 1 0 u mT' 



fcofc (06. 07#5?) . ttc. &nizjzz%xmt 

z<7)£ot,z. *mmm.x-te. mmcomms 

tttfagRtft & o . i 4 <0Si1f A<I£*L*:. 

[0174] ttz, *mtmmx'\±. mm-?x7 2 o 5 

lzBfSL2tLti*-mf&.m<Wf->2 4 0lZjiK>. 
&y 0 3 yfSk 1 1 ^-SPtc^^*^ 'J n 

ix&mt&zbtfx-zz,. 

[0175] zwRHmnzm^x* mm<omm 1 1 

MtUfe. ¥»HM&««+*TFTo«iftS:tiVvC 
14, HS6^®ltR«C T5-f^>h*— 5tfflv> 
T» ^Kg^B s B 14^(agt:TFTSrJB^L7t„ 
JgSSfctJV^TJi. IS^tvx^ 2 0 5^P>-X2 1 4C04> 

iWcwiw-ifiMfc. *&s^ai4<o+^*«B8-^t-r 

FTi:<o(aS^i5-li-$r, J: 0»*^<ff 3 £ km 
S. 

[ 0 1 7 6 ] £ 3 LX®$>tvfcTFT.ii* &W}gtf37 
Ocm'/V-s. Mtt(»tt^lHttK«t«)ffittO 9 5 

«^JSB B a S^«tJt^-CAifTJ>o^. EL 
0 . BSPFS^** 5 %t'*> 0 . V v«t fcfi«W)E L^* 
14, tEBE5V<OEpSlIB#t:t}V%T47 0cd/m2T-*) 

[0177] (mmn&m 1 1 > act, 

!iftjSMi0SSjt*&<4 - S3t"7^ ^ t LT , 0 2 5 

-riot:, iieaattsr (mtts. <vbl 

W^TIffl (aHRtStrt-fiflB) t, ^OC3^24 2*< 
rv>f «KE«3it«:ll*v^^ 2 4 1 Srfi6ffl-rs. # 
QQSi524 2(?5rtjEffitt. R««K»*3ilT*0, ^ 
?TI2 4 1 at<0Blt:ail24 lb*»«U^. 

let. ii3tvx^2 4 l^-at, *»«t**L*v> 

^JS^ri:'*>^^?.= i f-^^^^-V2 4 0MM$ 
itTV^S. 

[0 178] 026 (a) tCTjrf «k 5 fc. CCDiotfg 
«SlifcB*v^7 2 4 1 SrffiS 1 ^i£< CiSL. * 

fciO. «3t7X^2 4 1 SrjfiflLfcW— «f*7*4» Ofl 
S?2 4 2^»fi5c-r^g^2 4 1 btCio-Ciaffl^m^ 
ktS^W, 02 6 ( b ) t^-f «k 3 C. S^±t.B?Jt 



(SO) )02-203861 (P2 0 0 2-2 0JL8 



<; DflSB24 2OS^[6j^?eoT+'M&tX-ec0R^0(!l 

RVM&2 4 1 b <Oi« U— r±<?M&£ 3 8 0m 
J/cm^tLt^i:. 2 5 0raJ/cra J K3 8 0 
mJ A cmicr>mm%ttbtcZ ZolzW^ZttX^ 

.7^^24 1 SrS^-rSU— P3t7lCffiffll^tf»j££t 
ZithlrmtLX. mfc?*9 24 K9TS52 4 1 afc: 
DOS82 4 2S-0j3cLTV>S*^ £Oftb 9£CiasS-»j£ 

. lt, z<mft(?>ftmtf®w&3. *) i>m< %h «t => eta 
[ o 17 9] ^tgg B a fl 1 4<ofiss-. iimBttaMM . 

(AFM) tJit/SiSM^m^ (TEM) X-Wfek* 
LfcbZZ. j|$;fr|6l?)&ga#l OjumT'fc*), 
[6]<0|4&b#10^mT-&ofc (06\ 07#Bg) . S 

jess-cta. mmcD&m i o t 

1 4^®S#ffi*L*:. 

.[0180]*/:. *Sy6BJST'»i. SS3fe-?.X? 241 

MUO^WffiMtf&f&Zti&coX'. mmizmtftZtit: ; 

2 6 (a) 

[p,i s i i zco^mimmm^xumis.<r>mmi t> . 

£fcvvCtA.-S53fc-?:X?-2 4 1 <0tH!EfS2 4 2<94"0fc:** 

^sfitatc. *^gjisi4^i:^B&-st^-s^ 

ft. ^figeai 4(7)^^8^ O^SEao-^t^r 
0 • T=7 4 * > K*- 5 J: S^Iv U a ym& 1 4 
fcTFTi: <0{4S£*>-££ «fc 0 < tT d £ i: * { "C'$ 
h. 

[ 0 1 8 2 ] CI 3 LT^frfcTFTJi. ^16^**4 1 
0 c m'/V • s . Ifttt^&O^S^'IOgBffiO 9 7 
%Ja±T'&9. tvmt^^TFTCit^T&#T'& 

mtf 2 %. wmm&A 7^^$#o . i %xh o . \ 
tihiz*<?>m£ki&jim&£)t'^x&®X'h^te. t^. 
Eum^mz^x^mmm&^y^m^o. e 
%x'&*). mm*&m { 4%x$> t ) . ^TttLm^^E 

L^am^tZitKX^X'h^tz. £tl. ELasgi 

nmmt. MZ5 v<ommiza^x 520c d/ m * 



[0183] (HitOJgffil 1 2 ) *f6«9J<03^fc9 

jg®i 2tcouTgeHB-r*. mm<ommi 2Cj3its* 

««^K<oiaS*aii. 02 7fcijrfJ:3K:. S*vx 

?t lx. ^m&L^^in (mtttAT-yisx) *> 
h%kmz.mL<mu®3 3 ss-^l^s^v^^ 3 

3 9£ffiffl-f£. «-^n^3 3 8{i. -&*#<C>bLX 

m&tzfivxmnwmtfm&iiztmwtz «k a tftst# 

5 0Sr^tTV^. BPfe. 3\a^)gjS^3 5 0 

^tta!ra-r*J:3fc. *^PSS3 3 8j!i*ES5<x-CV> 
S. #raPg?3 3 80J^«. 13833: fc'«±, U~>f3fcD3£ 
Jg£ 3.8 0 m J/c m* .b.fc**fc. fS3fcv*? Of 
\~XWmzWiZ1x&*&9tmifi2 5 0mJ/cm'4» 
,3. 8 0 m J / c m« pimfffcftttb X "3 Hgff 
$iirv^. S3fevx^3 3 9{c(a. ClW«fcd=5r3ta«- 

[ 0 1 8v4 ] 3K4^^BBJS«S«3 5 OfiU'l^JS 

mrnm<omu&34oimf§mx'£mzmmiiti 

Xti*). Mlz. *-Jif -ryBf8m<r>m%&Vicomn3 
3 7tf&f£.ZtiX^Z. 

1 0 1 8 5 ] £<0 i r> izmtfLZtltzmit?*? 3 3 9* 
S«tci£<lzESU 5IMO?gffi8t|Sl«(cLT. *m 
■««S«ftLfcv:3l6»»fl9EW«W3 5 0<oran3 3 
8fciBlL>tW-#3l6tt; 2lffil±03t«^^JS^ 
3 5 0^+'^t:JfjC-r SffiS*^i5ffl(-rSittTg^-i6ik: 

*14AW*S*t6. ^mSJg 8 a B 14^)fiig?:. JS^ISI 
(AFM) fciy^iSSm^mSKTEM) 
T»6t-Ufct£*; «§*f6j^ga*<l 0u*?t> 
V. WTfont!Lmbtl<10umX'&r>fc (06. 07# 
55) . tte. &ftlzKZZXmiZi^ti. ZcoXo 
fc. «KtfeffiW-CU. SIM<03BJS1 Ofc^eWC. <@*(&J 

«iS3 5 0J^£OS#fcJgj££#l7tgSPgS3 4 O^t 

[ o 1 8 6 1 a*. *mme&xii. mt-zx? 339 

fc:)B«$^l^^-»fi£fflcOSP 3 3 7 1 «t 0 . ZWffln 
3 37 £Mfctl>ti!M£L$'t!i&i' V 3 yiffl&mtiLH 

-tnmwt. 3 3 9iz£-ixmti)*mm 
ztLXft&'gi'VxymwffifS.iiti.&zbfrb. &m 

=¥-^fi£ffl<OP3P 3 3 7izWBt&'-<?->*T7 

■i x y b 5 1 L-cffiffl-ri) c: b a*rs s . 

[0 187] £«0¥##SI§i£Mi-vc\ ||^<^g!Slfc 
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X. ;tt£flS£ B B B 140fiM£TFT£®l£Lfc. *^Sfi 

grrs^rt. 1 4<7y&£&gtfJ: o H JSiflo 

-St=SrO. 77^>>h^f- 5CJ:6;*3SH1$S B B B 14 
b T F T t <Mjtm&**t& «fc 0 ttft& < ft 0 Z b tfTZ 

h. 

[0188] LT^^fUtTFTti, &mm ! 4 

i ocmvv • s . mmm&r>mi}%ff%}Mm.<r>9 . 

75m_tT'£> , 9. V^-riXt^OTFTtCit^-CAffT- 
it** 2 % . HBSSJ&A 0 . 7 0 . V * 

o. 6%^*), B»^ft^4%T*s>o. ^-mi>m 
mtELmsimzit^x&i&xh-otz. els 

^JIB^Sii, mS.5 VCDffllumz&^X 5 2 0 c d 
[0189] (HSS<7m<g 13)^1:. *%ffl<7>mkco 

mmi 3iz-o^xuw-tz. mmcommi 3 
m.tmmv>®&ftm±. 02 s U) c^iat, * 

mWLl±izT=74 *W*-5%miSLLXfrL>. s 
« 1 &?>'T 9 -f .* > 1**- 5 J:£Mtlt*MftlR: fc* CO 
«9WSTlftlR2*»lRU C<0TJfc§t2 ifc^MW^U 

-^Bmk\,zmRLxv?\~*7-?z>*m%k\ ±3*l 

[0 190]»:. SMUTS' 'J3yi3 CSt UT , ±12 

m&inwm i tc*j w-4*swtiai: Ha^ftfr-cw-f 

*«rSM*i-4. ClittcJ:0, 02 8 (b) [z^-f «fc 3 

T7-M^*- 5 UTBMBU T5-f 

* V h =*- 5 cOigff C^tS^fu 1 4 *<ffM£ft6 . 

[0191] CKOf^Ji. HJfitf0^ffil^fc{t*TFTcO 
Uit#at|nl«(CT9'f^Vhdf-5?:ffi^T. 028 

( c ) iZ^k-tJi o fc. :*jftggi B B B 1 4<7)ftMKTFT4 
o^ES;-r^c:i:^T-§l». coi^c. T9^^>-b 

[0192] TtttJ82{i, 028(d) (Cijcf J: o (C, 
±08TifcJ&2 b fc T«BT«« 2ctffl2 Jf*>f>fifj£ L . 

jiffliTH!iK2 b&irFwrtm2 c<r>mtzr74 * yh 

TiftK2 bOJP**THTJft«2 cfl5ff*i 0 tjl<-f 

Cfc**TS£. ±(HTffi^2b^^7LSSt L. 
TBBTifiK 2c^C <T>^l\Mm X D i> &$3rJB b L X t 



[oi93] (sgtojgn 1 4 ) <mz. xftweommn. 
&bi 4^ov\T^T&. .Bi Ltz&m&mmza tt 

STFTc7>^jf{i. -jRC. 37l/-t (coplanar) ffi 

[0194] mwLi^zrv-i xyv*-5*m 

&LXfrt>Tmi2£&tfL-t&. -OUT. &JKBI£;^ 

29(a)). OfcvC\ y-HeMWl 9JTEOS- 
CVDa^riftCiOlSIKLT*^, 77X7CVDa^ 

iOflliTkm'fcSriTa (02 9 (b) ) . 

[oi95] ^«of*«, mmcomm 1 1 

mxmzX O^W^UavMS^^Iga^'ja^l 
1 i: 3 VIS 1 1 i 0 i,gif£^*c7)«^« 

t4*^^S»^«4Sr, T7>fX>h^~5 2rfflV^Ty 
-h^SE2 0<7)jfi^^-rS (02 9 (c) ) . -eb 
T, ^JtXgtiiOSt»iJi4<OiS1l{c^4^ B 3 B S:B 
fi£LT*^iB^Ji4co|^*Xg^fi : 3C:teJ: , 9. ^ 

m-tfannmz x ->x Bf&tz zth ^mxh z ztit 
wo£X'h&\ z\<n*mimmzm^xTFTz$m. 
■tttma. 5m<mm.\ tmmizftozktfx-zz. 

£tz, r^^vR-si^ &®.ikTt&f&2tcr>m 

txy * hJM&r/x.vi'yrjLnzftomtz. v-h 
nm2ot mzmvmz&fct& z b t>. simx-hz.. 
[oi96] iy_t. *micr>mM<7)&mz'o\,->xM:i*m 

iztm Lt: *\ *2&Rtf±M&m&mizmiLZiii> «. n 

x-%\,wiimoiX'i>%<. teom^mf^L^ms 
xm*<n%8e*mifcx-hh . 

[0 197] 

imnrm&\ i?x±.(offl%fr(>Bjiti>fr%£?iz. *^ 
mk-thzbtfxzh. mz. «wttra*owa«[tt*tf 

[01] *W&mtfo<r>!m l 

m-®mmx$>i>. 

[02] HEW*SH»o«ft*16fc*iOTttffli-4 

u-irr - -ivmL<r>n*mimx-S)h . 

[03] 'wE^*HW«o«a*ifet=*j^'r. W'-ir 

[04] mt&mw-mi&cowgrtTmiz^ >r . ^n b b ^ 
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IB Br®HT5> £ ♦ . 

[05] ( a ) |Jle4^*'ff^)S!Bt*SCfc^T . 
*85l#XSfc:i5fti«JBfr^-t»riSEI. Rlf. ( b ) # 

[06] ura^Hcfi^sijt^^tjv^. HJriaast 

ftfcl*yS£?jrr»r®0-C£> * . 

[073 m&wg&&&®<?ww'chz>. 

[08 3 Mffi*^#^K^Sjt^fc:*>v \x , MfeSfc 
#Jl<7)|^XS$-iaaB-r|..^*6tfO|lf®12'CS. £ . 
[09 3 f^W^ffito§S£;fri£K*5vrC. UtTiM* 

3pS0f*S . . 

[01 0 3 4^m&l^niCffi*^ffcKBff> 

[ 0,1 t l 3 . *^w^fecojg® 1 (C8 S^mSttggfc: 
J5.VY!?. ( a ) mii^LW^^bTFT boMW&m* 
*rf»rffl0. Mf. (b)^ffi0Tft*. 

[01 23 *mi<7>$m<r>®Biiz&&?mfr$im<?> 

• [01-3 3 mm&^&wco^zm-tim^mm 

[0143 *^^fi«o^® 1 iz® & tmmmn 
-mx-hh e Lsuj^s^E L^$-^-rufs0-cS) 

[01 53 1 miv^m&w:<7>--u**-rmm'c$> 

[0163 ^BHWUSS^^® 3 (Cffi S^SSffcillKo 
[017 3 *^<0SyS^.»S3tCffi5^^g«0 
[0183 *HBB«0^Mc0^7 £&&¥3Sfe-SRo 

im2<oTm& s B&ztifcw&Z7KTmmmx'b & . 
[0193 *iHii4>jtfte>xHB 8 teg h^mvmmn 
wkxmiza^x. nfc?x7&m^x*mMxm£?T 

[0203 (a) mi 9miz7r,-r&%.-?x9i:m^tz 

&«®$r^;wt*-rajrS0. six. ( b > ata^o 

®g£jirf0T'&6. 

[0213 *&®c?&mcDmm 9 {zm z^mtmrnco 
Kjt^-stfcv ^xmm-r s myt-?* 9 <r>^rnmx-s> & . 
(02 2 3 (a) 3*2 mtzak^-myt-zAfzm^fc 



[0233 *^consfe^s5 1 0 iz&?> *mtm®: 

ff ^X^Z>#Bi^i-®imX'$>& . 
[02 4 3 (a) SSI 90C5r$-SS3fe7*7£Jlivtf: 
2tc^StXSt«t'3, ^y3^1S±t=3feS^*^tT^ 
S4fcnS££^c*rftffiffi0. (b)3tfi^W 

wimzTfrj-mx'ibh. 

[0253 *^OHJ60»® 1 1 ¥#tt*WJ£ 

oist^ffit=fcv%Tfiefflt:ss3tvx^<o ( a ) mm 
0. (b) 0mm?*>&. 

[0263 (a)IB25 0teiicf £3fr?* ? fcfflVvfc 
*^StXStc«tO. ^yayRhtcMS^^fCV. 
S«3B*«ieWC5rriBriB0. SIX. (b) 

ms^-tmx-hh. ■. 

[02 7 3 :.*«9l0jillP»BfB 1 2 fc{SS¥tgft?IJS 

[02.83 -#wmmk?>fm 1 3 iz^^mtmm. 

[0293 **9iaXtt«>XflB ¥H*f£g 
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